METHODS FOR TREATING PERVASIVE 
DEVELOPMENT DISORDERS 

O^Rtfere^^ 
This application is a Continuation-in-Part of U.S. Patent application Serial 

No. 09/466,559, filed on December 17, 1999. 

pArKOROUND 

1. TWhnical Field: 

present invention re.ates generally to a method for treating individual 
diagnosed with a form of FDD (pervasive deve.opmen, disorder) and other 
orders such as ADD (attention deficit disorder) and ADHD (attenfion deficit 
hyperactivity disorder). More specific* the present invention is directed to 
th erapeunc method for treating individual with such disorders by administering 
secretin, other neuropeptides, peptides, and/or digestive enzymes, as we., as a 
prog nostica.ive method for determining the potential effectiveness of the 
administration ofsecretin, other neuropeptides, peptides, and/or d.gestive enzymes 
for the treatment of such disorders. 



7 n eS criDtion_oi ^elatedArt: 

PDDs are a class of disorders defined by both American and Internationa, 
diagnostic systems (i.e., the Diagnostic and Statistical Manual of Mental 
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Classification of Diseases, Tenth revision (ICD-10)). The spectrum of PDDs 
^eaiso^suehas.u.istn.Aspetsets.ADD.anaADHO.PDOsate 

^^^^^^^^^ 
MhoushPDDs.ec—ofun.no.netioiosy.n.anyconventionai.etho.s, 

^eafottteatinsindividuaissufferingfion.PDPreiateddisotaets. 

..^^-^-^^ ^^" ,,,M,,M " 
aUowingsochchUdrenanciaauitstohecomes^ot — fiee. 

l ^-l W ^^^- b - ,, • ADD,, *' 

socialbehavi o, A conthinatio n o f ps y chia tri cca re a ndm ea i e in ei S t yP ica lly n S e d 
for treating children with ADD and ADHD. 
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It was recently discovered that the administration of secretin, a 
gastrointestinal peptide homtone, to children diagnosed with Autism resulted in 

the Association for Academic Minority Physician Vol.9 No,, pp. 9-15, January, 
1998 . The secretin administration, as described in Horvath, was performed as a 
diagnostic procedure, i.e., to stimulate pancreaticaobiliary secretion during an 
upper gastrointestina. endoscopy, rather than as a therapeutic procedure. 
AUHough the specific mechanism by which the secretin improved the autistic- 
rel a.ed symptoms was no, specifically identified, Horvath postulated .hat secretm 
m ay have had a direct or indirect effect on the centra, nervous system. What ,s 
Unportant, however, is that this was the firs, time .ha. gas.rointestina, problems of 
autistic children were linked to a possible etiology in Autism. 

Accordingly, in view of such findings, a method for determining whether 

as well as a therapeutic method for treating such individuals with the 
are highly desired. 
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CIIMMARY OF THF. INVENTION 

The present invention is direeted to a method of analyzing the 
ehymotrypsin .eve! of an individual ,o determine the potential benefit of the 

administration to sueh individual, and in particular, as a prognos.ioa.ive of 
po.en.ia! seere.in, o.her neuropeptides, pep.ides, and/or diges.ive enzyme 
administration for individuals diagnosed as having ADD, ADHD, Autism and 

other PDD related disorders. 

I„ one aspeet, a me.hod for determining the effioacy of secretin, other 
neuropeptides, pep.ides, ordiges.ive enzymes for the — of an individual 
diag „osed with a pervasive deve.opmenta, disorder (PDD) comprises ohU.in.ng a 
sample of feces from an individual, determining a quantitative level of 
ehymotrypsin present in the sample, and correlating the quantitative leve! of 
ehymotrypsin determined ,o be present in the sample with the PDD to determine 
the efficacy of treating the individual with secretin, other neuropeptides, peptides, 
or digestive enzyme administration. 

In another aspeet, a therapeutic method for treating an individua. diagnosed 
witt , a PDD pervasive development disorder comprises determining the efficacy 
of the administration of seere.in, other neuropep.ides, pep.ides, and digestive 
enzyme for.hefrea.men.of .he individua, based on a measure of the individual 
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the individual's chymotrypsin level. 

Th e present invention invoives determining the presenee of abnormai 

protein digestion of individuals, espeeiany ehi.dren, by measuring the 
e^n^soastodetermineiftbeindividuaiisUKeiytobenefttfrom 

^ougbdterebavebeenmetbodstotestfeeaisampiesforindieationsofeysbc 
^osisandpanereaUedise^ininfants.noneofme^nmemodsbavetested 

feeaisampiesindeterminingtbebenefitsofadministeringseeretimotber 

POP.ndeed.insofarasanindividuarsfeeaUbymotrypsin.eveiisabroad 
^ofproteinandfatdigestion.sueb.eve.scanbeappUedtoantbose.bo 

mayb ene fi ,from improvements intbismodeof digestion. Furtbermore.as.ow 
m easures of feca, obymotrypsin expresses an abnormaiity of protein digestion, ,t , 
posmiatedtbatanimprovementofproteindigestion to promote norma, growtb 

the symptomatologies of PDDs. 
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According*, in another aspect of the present invention, a therapeutic 

n „ t U m itea.o A u ti s m ,Asper g ers,A D Da„dADHD,c„ m prisin g the St e P so f : 

fining the effectiveness of secretin administration for the treatment 
ott he.ndividua, based „„ ameasure of the individual chymotrypsinievei; and 

of the measure of the individuals chymotrypsin level. 

ln y et another aspect, the therapeutic method involves administering a feea, 

an enzymatic spectrophotometry method is used for measuring the fecal 
chy motrypsin .eve, of the individual. Upon determinating that an individual has 
an abnormal level of chymotrypsin, the individual is preferably administered 
.U/lcgofbodyweightofporcineorhumansecretinbymeansofan intravenous 

push method. This method canbe described as the administration ofanlV push 
ofs ahneso,ut.on and secretin to e.uaUU/.g of body weigh, The individual then 
r eeeiveslunittes,dose(abso,ute).Aperiodofoneminuteisa„o W edtopass,o 

minu ,e has elapsed,ifno urticaria, reaction or any other allergic reaction has 
occurred, the remainder of the dose is administered. Subsequent feca, 
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• „ m oles are then gathered at one week intervals post administration 
chymotrypsin samples are men 

,o determine any ehanges in the chymotrypsin levels. 

Th eseand„.he r aspee,s, f eaturesandadvan« g eso f thepresen,invention 

prete edem b odimen,s, W hichisto b e r eadineo„neetio„ W iththeaecompanyin g 
drawings. 

Fig , illustrates the overall net change in results of a CARS test 
( Chi,dhood A utism R atin g Sca,e)de P ic,inghehavioro f ,6au«sticehi,dren^ 

secretin scores and the dotted lines indicate post-secretin scores; 

Fig 2 illustrates percentage change from pre-secrefm to post-secretm 
.ministrationintheaveragescoresofthcrespectivecomponentsoftheCAKS 

test of Fig. 1; 

lines indicate post-secretin scores; 

P^iiiustratestheehangeinCARSscoresforthesub-classVerbalS* 
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secretin scores; 

Fig 5 illustrates the change in CARS scores for the sub-c.ass 
To uchrTa,e/SmeU from prosecretin administration to three wee.cs pos.-secre.in 

lines indicate post-secretin scores; 

Pig. 6 illus.ra.es the change in CARS scores for the suh-class Object Use 
from prosecretin ad—ion , three weeks post-secretin administration, 

secretin scores; 

Fig . 7 illus.ra.es the change in CARS scores for .he sub-class Listening 
ft om P rc-secre.in adminis.ra.ion to three weeks pos.-secretin adminis.ra.ion, 

secretin scores; 

frora prosecretin admini,ra.ion to three weeks pos.-secre.in administration, 
secretin scores; 

Fig. 9 illustta.es the change in CARS scores for me sub-c.ass Body Use 
from pre-secretin administration to three weeks post-secretin admini,ra.ion, 
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^e.hesoHa.inesindioa.epreWnscoresand^doUednnesin.oa.epos, 
secretin scores; 

Fig . ,0 illustrates the change in CARS scores for the sub-class Adaptation 
to Change from pre-secretin administration to three weeks pos.-secretin 
administration, where the sohd hues indicate pre-secretin scores and the dotted 

lines indicate post-secretin scores; 

Fig 1 , illustrates the change in CARS scores for the sub-class Activity 
L eve, front pre-secretin administration to three weeks post-secretin administration, 
where the solid lines indicate pre-seeretin scores and the dottedlines indicate post- 
secretin scores; 

Fig . ,2 illus.ra.es the change in CARS scores for the sub-class General 
rntpresslon from pre-secretin admiration to three weeks post-secretin 
administration, where the solid lines indicate pre-seeretin scores and the dotted 

lines indicate post-secretin scores; 

Fig . 13 illustrates the measured fecal chymotrypsin levels of 16 autistic 

children pre-secretin administration; 

Fig. 14 illustrates .he measured fecal chymotrypsin leve.s of the ,6 autistic 
children approximately one week post-secretin administration; 

Fig. 1 5 illustta.es .he measured fecal chymotrypsin levels of 28 ADD 

children; 
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Fig. 16 illustrates the 



ra easured tad chymouypsin leveis of 34 ADHD 



children; and 

Fig n mus.ra.es Ritaiin ieveis administered before and after secretm 



secretin Ritalin levels. 



DETAILED 



Uepre se n .Urve„Uo„ i sd i rected t oar„e til odofana, yzi n g en ym o tty ps 1 n 

^o.Herneuropep.^peptidesand/ordiges.Wee^esfor.he 

therapeutic treatment of ADD, ADHD, Autism, Aspergers and other PDD related 
.sorders.Theuseofseeretinforthe.reatmentofAutismispreseadyinthe 

^present — toformuiate a process that ^u.denahie one to defmitiveiy 



were 



p.formedtomeasurethefecaichymotrypsinieveisCreferredtoheremas 
Peca.ChymotrypsinTesOinchiidren.hospantheentirePDDspectrumand 
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^^^^^^^^^^ 

.DOandADHD.forexample, B "*" 4 

«-^^-*^^•- h,,,- - i, • ,i,-,,l,4, ' 
the PDD population of children and adults. 

ft is postulated that ,he abnormal levels of chymohypsin are due to the 

.O.Urvhentheboiusoffoodenters.hesmallintestines.Momtally.p.asma 
con eentrationsofseere t ininerease«he n theduodena,pHis b elow4,,and 
wica U y dou b ,esdurin gt hepost P rand,a,period.Thesee,,sinthepro X irna, 
porti o„of,hesma„in t e,i»esre,easeseere.i n inresponse to this,o W pH.T h e 

small in.es.ines .hus neutralizing .he P H by bringing it from a 1.0-1 .5 to 
approximately 6.5. 

^ing.his.thepanere.seeretestheen.ymetrypsininanlnactiveform 
trypsinogen. The trypsinogen is converted .0 trypsin in .he sma„ intestines, man 

. Th _ enzymes are essential for the digestion 
ehymotrypsinogen to ehymotrypsm. These enzymes 
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^owth and deve.opment of individual are absent. Therefore, based on tests 
performedby Represent inven.or.Uispos.u.a.edtirar.beinereaseofpro.e.n 
digesti on of an individua, suffering from PDD ean .ead to tbe improvement of 
such disorders. Aecordingiy, since secretin is responsibie for aiding in the 

pro tein digestion in ind.viduais, especiaUy chi.dren, is indicative 
individual are Hkely .0 benefit from the administration of secretin. 

ln deed, in accordance with the present invention, experiment, resuits have 
sh0W n that thepotentiaibenefitofadmrnisteringsecretin, other neuropeptides, 

pepfidesand/ordigestiveenzymestoindividuaisdiagnosed-deveiopment. 
orders faUing within the entire spectrumofPDDmaybepredctermiuedby 

the measured feca, chymotrypsin .eveis of such individuais. More 
specified as ifiustrated below, i, has been determined that sub-norma, to 

^esUveenzymes.Inaddition.experimentaHestsbymepresentinventorhave 

reveaiedthatthe administration ofsecrctin, other neuropeptides, peptides and,or 
digestiveenzymestoothersbeyondthoseofwhoarcaufisticespeciaiiythose 
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diag „osed with ADD and ADHD win benefit from fine administration of secrehn, 

other nenropeptides, peptides and/or digestive enzymes. 

The fofiowing experiments describe exempt diagnosis and treatment 

procedures in accordance wi.h the invention. „ is ro be understood ma. these 
experiment and corresponding resnhs are se.for.hby way of illustration only, 
^noming.hereinshai.becons.n.edasaUmi.tionon.heoveraUscopeofme 



invention. 



I. fVPFttlMENT 1 

,„ .his cxperimen., 16 chiidren diagnosed as having au.ism were 

adm inistere d .he foUowing Feca, Chymotrypsin Te, in accordance with an 

enrbodimen, of .he invention. Firs,, approximareiy 2 grams ofs.no! were 

c0 „ected from each chiid and p.aced in a s.eri.e con.ainer (aUhongh i. is , be 
und ers.ood.h,any q nan.i r yofstoo 1 maybeconec.ed,as2gramsof,oo 1 isno,a 

r e q ni t edamonn.). E ach,oo 1 sa m p,wa S .henana 1 yzednsing,e,.,anen Z ym, 1 c 

th e level of fecal chymotrypsin in.hes.ool. Although the enzymatic 
^.spectrophotometry process is preferred, any suitable conventional method 
may be used for measuring the feca. chymotrypsin levels. The measured 
chymotrypsin levels of the 16 au.is.ic children are illustrated in Fig. 13. 
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After determining the chymotrypsin ieveis of the stools, each of these 

w as Ufa* to heneft. from secretin administration. By way of exampie, with the 

,eve.s of ehymotrypsin are deemed to He ahove 8.4 U/gram, whereas 
p^ogioafiyahnormaUeveisaredeemed.oHebe.ow^U/gram.Inaddi.ion, 

ehymotrypsin ievels between S.4 U/gram and 4.2 U/gram are considered 

peHodoftimeshonldbeperformed. His tohe noted that asshowninFig.l3,aU 
ofth e, 6 autistic chi.drenthatwere tested hadabnormai.eveis of feca. 

chymotrypsin pre-secretin administration. 

^o.herstooisampie was then ejected from each chiid two days after the 

ft.ttestandana.y.ed.odeterminethechymotrypsinieveis.Thissecondtest.s 
preferably performed to obtain addition, chymotrypsin measnrements to make a 
more accurate determination. Those chiidren having abnormal ieveis of 
ehymotrypsin in their stoois are considered candidates for secretin administrate 

candidates for secretin administration aside from the feca. chymotrypsin .eve, 
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for a weeks or months, as weU as a self-Hmiting diet consisting primarily of 
carbohydrates. 

Upon determining that a given child was like.y to benefit from secretin 
administration based on the res* of tbe feca, chymotrypsin test, the obiid was 
administered a CARS (Chiidhood Antism Rating Scaie) test prior to being 

scheduled for secretin infusion. 

For each of the 16 autistic children tested, a preferred secretin inftrsion 
process according to the present invention was performed involving the 
administering of 1 U/kg of body weight of Secretin-Ferring for a period of nine 
months at intervals of approximate* 6 weeks. In addition, another CARS test 
was administered to each of the 16 autistic chiidren 3 weeks post secretin 
administration to determine if their autism had changed post infusion. 

A preferred secretin infusion process includes me initial step of prepping 
an arm of the candidate child with an IV injection of sahne. A test dose 
Secretin-Ferring isthen administered to the child. Approximately one minute 
after infusion, the chftd is examined for signs of aHergic reaction inc.uding rash, 
„dheartrate, and increase of Wood pressure. If the child does no. display 

any signs of allergic reaction, the remaining units of Secretin-Ferring is 
administered.othechftdinthemannerofanlVpush.whichisthenfoftowedbya 

saftne flush. Subsequently, each child receives a lU/kg of body weight infusion 
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of Secreting app—dy eve,, 6 weeks for 9 months. It is to be 

Results of Experiment! 

XHeresuUsofE^ent.are—ainPisutes^H. For instance, 

^ofeaehoftheteautistieehiidren wasmeasured again. TheresuUsofth.s 

Asshown.d.ee^otrypsin.eve.ofeaehoffl.e.d 

levels shown in Fig. 13). 

In addition, Figure 1 illustrates the pre-secretin CARS test results (solid 
line) and the post-secretinCARS test reS u,ts (dotted line, for eaeh of the ,6 
autistic children tested approximately 3 weeks after the first secretin 

score sindicating ta p— In the POO/aufistic symptoms of the chiidren.ln 
CARSscores, .herein th e numhers represent percentage change in the average of 

partieu.ar.FigO-Uinustrate.heimprovedscoresofeachofthe.eautistic 
chM ren for the individual components of the CARS scores. As shown, me 
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component scores demonstrated improvement except for the fear component 
which increased 3 weeks post infhsion. 
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II. EXPERIMENT 2 

In this experiment, 37 antistic children with abnormal fecal chymotrypsin 
.evels were administered secretin over the course of 6 months nsing .he secretin 
infusion process described above. Their feca, chymotrypsin (FC) levels were 
measU red weekly using .he fecal chymotrypsin <es. described above. 

Results of Experiment 2 

Out of .he 37 autistic children tested, the fecal chymotrypsin levels of 34 
children had returned to norma, after 6 months, .he feca! chymotrypsin levels of 2 
children moved to equivocal, and .he feca, chymotrypsin level of lebild remained 
abnormal. These results of this experiment are listed in the following Table 1. 



Table 1 
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Autistic Children Tested 



# Autistic C hildren w/ Abnormal FC levels 

# Autistic Children vv/ Equivocal FC levels 

# Autistic Children w/ normal FC levels 



Pre-Secretin 
Administration 

37 
0 
0 



6 Months Post- 

Secretin 
Administration 

1 
2 

34 
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HI. uypgmMENT 3 

in this experiment, the fad ehymotrypsin .eve.s of 28 chi.dren diagnosed 
wi ,h ADD were obtained using the feea. ehymotrypsin test described above in 
Experiment 1. Figure ,5 iUustrates the measured feea! ehymotrypsin .eve.s of 
these 28 ehiidren. It is to be noted that, as shown in Fig. 1 5, all of the 28 ADD 
children were found to have sub-norma, feeal ehymotrypsin levels sinee all of the 
values fell below 8.4 U/g. More specially, 8 out of 28 ehiidren were 
determined to have an equivocal feea. ehymotrypsin .eve. and 20 out of the 28 
children were determined to have a patho.ogic .eve. of feea. ehymotrypsin. As 
noted above, a ehymotrypsin .eve, of 8.4 U/g is considered a reference va,ue for 

normal levels of ehymotrypsin. 

Ofthese 28 chi.dren who were diagnosed with ADD and abnorma. feeal 
ehymotrypsin leve.s, 10 were adminisrered digestive enzymes comprising 
amy.ase, proteases, Upases, sucrase, ma.,ase, and other digestive enzymes. These 
digestive enzymes were administered one tab.et at each meahime (i.e., three times 
a day), adjusted for the age and weigh, of the chi.d. More specific^, for the 
ADD child™ ages 1-6, a quantity of digestive enzymes of approxima,e,y 4,000- 
8,000 U.S.P. Units/table, comprising lipase, amylase and protease were 
administered. For the ADD children of ages 7-12, a quantity of digestive 
enzymes of approximately 8,000-12,000 U.S.P. Units/table, comprising lipase, 
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am ylase and protease were administered. Other digestive enzymes that were 
administered in smal.er quantities inc.uded cel.u.ase, sucrase and mahase. These 
digestive enzymes were administered over a period of 6 months. 

Posivlts of Fvporiment 3 

At the time of this experiment, 4 out of the 10 children who were 
administered the digestive enzymes were taking Ritalin. As is known in the art, 
Ritalin is a stimulant medication used to treat children and adults with ADD and 
ADHD. More specifically, it is used to treat hyperactivity and attention problems. 
As a result of the administration of the digestive enzymes, all of the 4 children 
wh o had been taking Ritalin were able to completely stop taking the Ritalin. In 
addition, significant improvements in the behavior of the other 6 children were 
noted. These results are shown in the following Table 2: 

Tabjel 




# ADD C hildren w/ Sub-normal FC levels 

# of the 28 ADD Children With Abnormal FC levels That 



Were Administered Digestive Enzymes 
# of the 10 ADD Children That Were Administered Digestive 
Enzymes Who Were Taking Ritalin 



# ADD Children Requiring 



Ritalin Administration 6 months 



Post A^nUtration of Digestive Enzymes 



10 



4 
0 
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IV. EXPEBIMEMI 4 

,„ this experiment, the feeal ehymotrypsin levels of 34 children diagnosed 

with ADHD were obtained using the feeal ehymotrypsin test described above in 
Experiment 1, the levels of which are illustrated in Fig. 16. As shown, 32 
children out of 34 children tested were determined to have sub-normal feeal 

ehymotrypsin levels. It is to be further noted that 24 of the 34 children were 

found to have pathologic levels of fecal ehymotrypsin. 

To determine the effect of secretin administration on ADHD chi.dren, 5 of 

the 24 children having a pathologic fecal ehymotrypsin level were administered 

secretin using the secretin infusion process described above. 

Kxsnlts o f Fvpgriment 4 

The results of this experiment are set forth in Fig. 17, which illustrates the 
required levels of Ritalin (in mg) of the 5 children tested both pre-secretin 
administration (as indicated by the shaded bars) and 6 months pos.-secretin 
admini.tra.ion (as indicated by the non-shaded bars). It is to be appreciated that as 
shown in Fig. 17, each of the 5 children who wete administered secretin 
demonstrated significant changes post-seeretin administration with respect to the 
Uvel of Ritalin (mg) that each child needed to remain at the same functional level 
as their functional level prior to secretin administration. 
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V. g yPFRIMF.NT 5 

In this experiment, to determine the effeet of the administration of digestive 
enzymes to ADHD children, 9 children of the 34 children diagnosed with ADHD 
(in experiment 4 described above) whose fecal chymotrypsin levels were 
determined to be pathologic were administered digestive enzymes. Such digestive 
enzymes included amylase, lipase, proteases, suerases, maltase, and other 
digestive enzymes. Each child was administered 1 table, of digestive enzymes at 
each mealtime (i.e., three times a day), adjusted for age and weight of the child. 
More specifically, for the ADHD children ages 1 -6, a quantity of digestive 
enzymes of approximately 4,000-8,000 U.S.P. Units/tablet comprising lipase, 
amylase and protease were administered. For the ADHD children of ages 7-12, a 
quantity of digestive enzymes of approximately 8,000-12,000 U.S.P. Units/tablet 
comprising lipase, amylase and protease were administered. Other digestive 
enzymes that were administered in smaller quantities included cellulase, sucrase 
and maltase. The digestive enzymes were administered over a 6 month period. 

Results of F.Yperiment 5 

It is to be appreciated that as a result of the administration of digestive 
enzymes over the 6 month period, all 9 children were able to reduce their required 
Ritalin levels. Most notably, 2 of the 9 children were able to stop taking Ritalin 
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after 6 months of digestive enzyme 
are illustrated in the following Table 3 



administration. The results of experiment 5 



Table 3 



# ADHD Children w/ Abnormal FC levels Who Were 
Administered Digestive Enzymes _ 



# Of The 9 ADHD Children Whose Ritalin Levels Were 
Reduced 6 months Post-Dig^stiveEn^^ 



# Of The 9 ADHD Children Who Stopped Taking Ritalin 6 
Months p»ct.nia PS tive Enzyme Administrate 



9 
2 



VI. P.YPF.RTMENT 6 

The following experiment was performed to determine the effect of the 



administration of digestive enzymes to 



Autistic children. In this experiment, the 
fecal chymotrypsin levels of 17 autist* children of varying ages were measured 
(pre-digestive enzyme administration) using the method described above in 
Experiment 1 . In addition, the fecal chymotrypsin levels of these 17 children were 
measured 6 months post digestive enzyme administration after receiving digestive 
enzyme therapy as described below. The following table demonstrates the 
measured fecal chymotrypsin levels of these 17 children: 
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Table 4 



6-Months Post-DE Administration 
Fecal Chymotrypsin Levels 




11 


5 


3.4 


12 


3 


2.0 


13 


2 


4.0 


14 


11 


3.3 


15 


9 


2.2 


16 


8 


1.4 


1 ? 


7 


3.8 



not available 
4.0 



4.6 
5.0 
9.2 
12.0 



6.0 



As illustrated, each of the 17 autistic children were found to have either su- 
normal or pathologic fecal chymotrypsin levels. In particular, the fecal 



;hymotrypsin level of patient #9 was 



found to be sub-normal as it fell below 8.4 



U/g and the fecal chymotrypsin levels of the remaining 16 children were found to 
be pathologic since the levels fell below 4.2 U/g. 
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Each of .he ,7 autistic children were administered digestive/pancreatic 
enzymes comprising amy.ases, proteases, Upases, sucrases, mahases, and other 
digestive/pancreatic enzymes including trypsin and chymotrypsi. The digest.ve 
enzymes were administered on a dai.y basis at each meaUime, preferab.y 3-6 nmes 
per day. The q uan t ity of digestive enzymes were adjusted for the weigh, and ages 
rf the child. For instance, depending on the weigh, and age of the child, a 

qU a„,^ofpro,easesrangesfroml0,000-50,000U,.P.,apreferred q uan,i V of 
a m y,asesra„gesfrom,0,000-60,000U,.P.,apreferred q uan,i,yofpa„crea,,n 

(pancreatic ex,rac) ranges from 2,000 - 6,000 U.S.P., a preferred q uan,ity of 

ft™, 7 5 m* and a preferred nuantity of trypsin ranges from 
chymotrypsin ranges from 2-5 mg ana a pr 

60 - 100 mg. in addition, any combination of two or more types of any of the 
above digestive enzymes may be administered. 

Pnnlts « f Experiment 6 

As mustrated in Tab.e 4, the measured fecal chymotrypsin levels of a, leas. 
16 of the 17 autistic children were found to increase 6 months post-digestive 
enzyme administration. Most notably, the fecal chymo.rypsimeve.sof 5 children 
(patients . 4, 7, 8, ,5, and .6) that were initia.ly found to be pathologic had 
leased ,o the normal range 6 months post-digestive enzyme administrafon. 
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Furthermore, a notab.e deerease in au.is.ie symptomotology of eaeh of the 
„ autistic children was observed as a resu.r of digestive/pancreatic enzyme 
admiuis.ra.ion. These observes are outlined in .he Mowing tables. 
Tabl e 5 outlines .he responses tha, were reported after adminis.ra.ion of digestive 
enzymes to .he au.is.ie ehUdren in .he range of ages 2-4 (i.e., 6 of .he 17 children 
„ st ed in Table 4). Eaeh numerie entry in Table 5 indicates the number of chi.dren 
(of the 6 children ages 2-4) exhibi.bg .he corresponding behavior. 

Table 5 



Behavior 




some toilet training 
(no t included above) 

some speech 

formed bo wel mov e ment 

hypera ctive 

plays w ith others 

hand flapping 



Furthermore, Tab.e 6 outlines .he responses that were reported after 
administration of diges.ive enzymes the autistic children of ages 5-12 (i.e., 1 1 of 
^nchUdrenUstedinTable^. Again, each numeric entry in Tab.e 6 indicates 
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number of children (of the 1 1 children ages 5-12) exhibiting the corresponding 



the 
behavior, 



Table 6 



Behavior 


Pre-DE 


3 Months Post-DE 


£ MnnflK Pfl^t-DE 
0 lVlOnilla xuai x^M-t 


some eye contact 


8 


6 


o 


toilet trained 


3 


6 


6 


some toilet training 
(not included above) 


2 


not available 


4 


some speech 


6 


8 


10 


formed bowel movement 


2 


7 


10 


hyperactive 


9 


5 


3 


plays with others 


3 


5 


8 


hand flapping 


6 


5 


1 



In summary, the results of the experiments described herein demonstrate 
that the fecal chymotrypsin level of an individual having one or more 
developmental disorders falling within the spectrum of PDD can be used as a 
marker to determine the benefit of administering secretin, other neuropeptides, 
peptides and/or digestive enzymes to the individual. Indeed, the above 
experiments indicate that the administration of secretin, other neuropeptides, 



peptides and/or digestive enzymes 



to children suffering from a disorder such as 



autism, ADD and ADHD, for example, and having sub-normal to pathologic 
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levels of fecal chymotrypsin, will result in the amelioration of symptomatologies 

of such disorders. 

Although illustrative embodiments have been described herein with 
reference to the accompanying drawings, it is to be understood that the present 
invention is not limited to those precise embodiments, and that various other 
changes and modifications may be affected therein by one skilled in the art 
without departing from the scope or spirit of the invention. All such changes and 
modifications are intended to be included within the scope of the invention as 
defined by the appended claims. 
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